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(54) ZOOM ENCODER 

(57)Abstract: 

PURPOSE: To nearly eliminate the defect of a relative value encoder in 
terms of principle in practical use with comparatively simple constitution 
without making the constitution of a zoom encoder large by making an 
absolute value encoder non-contact and without causing the increase of 
cost. 

CONSTITUTION: This zoom encoder detects the turning amount and the 
turning direction of a cam ring which turns around the optical axis of a 
photographing optical system so as to change the focal distance of the 
photographing optical system. Then, it is provided with a non-contact type 
pulse generating means 2 which generates a pulse signal in accordance with 
the turning of the cam ring being a zoom driving means 1, a pulse counting 
means 3 which adds or subtracts the pulse signal in accordance with the 
turning direction of the cam ring, a position detecting means (zoom 
specified position detecting means) 4 which detects a specified position 
signal at least near the wide angle end and the telephoto end in the focal 
distance, a counted value changing means 5 which changes the counted 
value by the counting means 3 to a specified value in accordance with the 
change of the output from the means 4, and a zoom information detecting 
means 6 which obtains zoom information based on the output from the 
means 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 +♦** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The zoom encoder which detects the amount of rotation and the rotation direction of the cam ring to which the focal 
distance of photography optical system is changed by rotating around the optical axis of the photography optical system 
characterized by providing the following. A non-contact type pulse generating means to generate a pulse signal according to 
rotation of the above-mentioned cam ring. A count means to respond in the rotation direction of the above-mentioned cam 
ring, and to add or subtract the above-mentioned pulse signal. A position detection means to detect a position signal in near a 
wide angle edge and near a tele edge a focal distance at least. A counted value change means to change the counted value of 
the above-mentioned count means into a predetermined value according to change of the output of this position detection 
means. 

[Claim 2] The above-mentioned position detection means is a zoom encoder according to claim 1 further characterized by 
detecting the predetermined mid-position in the staging area of the wide angle edge of the above-mentioned focal distance, 
and a tele edge. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a zoom encoder and the zoom encoder used for the focal distance detection 

equipment of zoom photography optical system, such as a camera, in more detail. 

[0002] 

[Description of the Prior Art] As everyone knows, the zoom encoder which detects the amount of rotation and the rotation 
direction of the cam ring to which the focal distance of photography optical system is changed is used for the focal distance 
detection equipment of the zoom photography optical system in a camera etc. by rotating around the optical axis of 
photography optical system. 

[0003] In order to detect the rotation position of the cam ring which performs zooming by rotation, this zoom encoder forms a 
several bits code board, contacts a brush to this code board, and it is made to detect the rotation position of a cam ring. It has 
the following faults, although there is an advantage that the detection means of a rotation position with this code board can 
detect the rotation position of a cam ring as bit information from a code board. That is, the manufacturing cost of 1 code 
board is high. 

2) Since bit information has been acquired by contact of a code board and a brush, the defective continuity by oxidization of a 
code board front face and a brush side occurs with time. 

3) The defective continuity by the shortage of contact pressure, surface wear, etc. occurs with time. 

It will say that a defect occurs that a defect occurs with time like especially the above 2 and 3 among such faults, after 
crossing to a user's hand, and it poses a very serious problem on the quality of a product. 

[0004] Therefore, in order to solve the fauU of the above 2 and 3 fundamentally, it is possible to change into a non-contact 
type absolute value encoder like the magnetic formula which used optical or MR element etc. which used a zoom encoder of a 
contact process which was mentioned above for the photograph reflector etc. However, this means has the space of an 
encoder, and a conversely large demerit on cost. At most 2 - the triplet of expanding and the more it being thought that it is 
possible practically, the more this demerit enlarges resolution of a zoom encoder are limitations, 

[0005] Then, a means to ask for the rotation position of a cam ring is proposed by preparing the opiifiaLptylse^geneiiator which 
answers the rotation of a cam ring which performs zooming using the zoom encoder of the conventional contact process, and 
generates a pulse, and counting up or counting down the pulse output from this generator according to the hand of cut of the 
cam ring for zoom as indicated by JP,2-5 130,U. According to this means, the zoom encoder of a high resolution can be 
obtained only with one photo interrupter. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the rotation position detection equipment using the zoom encoder 
indicated by above-mentioned JP,2-5130,U is the so-called relative-value encoder, and since it is not an absolute value 
encoder in a digital code like before, it has the following troubles theoretically. 

(1) When a mistake count occurs by the incorrect pulse generated in the chatter ring of a pulse generator etc., it remains 
making a mistake, even if it changed the zoom state. Especially, in a non-contact type pulse generator, since an incorrect pulse 
occurs in the during starting of a zoom motor well, while making it carry out both-way movement of the zoom ring several 
times, a mistake count will be accumulated by it and it will have a serious bad influence for exposure and bit information as a 
result on it. 

(2) Although the zoom value changed when the user pushed in or pulled the lens barrel, for example since the monitor of the 
output of a pulse generator was not necessarily carried out always, in the case of a camera etc., it cannot be detected, but after 
the zoom value has differed from the actual state, photography will be carried out to it, and it will have a serious bad influence 
for exposure and bit information as a result on it. 

[0007] The purpose of this invention is to offer the non-contact type zoom encoder which is comparatively easy composition 
and is the theoretic fault which a relative-value encoder has and which can almost abolish practically the probability of 
occurrence of the trouble of the above (1) and (2), without causing enlargement of the composition by making non-contact the 
above-mentioned conventional absolute value encoder, and a cost rise, 
[0008] 

[Means for Solving the Problem] In the zoom encoder which detects the amount of rotation and the rotation direction of the 
cam ring to which the focal distance of photography optical system is changed by rotating around the optical axis of 
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photography optical system as the encoder by this invention is shown in the conceptual diagram of drawing 1 O A non-contact 
type piilseEgenepating-means^Ho generate a pulse signal according to rotation of the above-mentioned cam ring which is the 
drMng^-means^jto which the focal distance of photography optical system is changed, With a GMiTt^Seans:3'to respond in the 
rotation direction of the above-mentioned cam ring, and to add or subtract the above-mentioned pulse signal, it sets near a 
wide angle edge and near a tele edge a focal distance at least. A pgsition-detectioiaiean'sr4no detect a position signal, and a 
e©iuatediva!lJue5Ghange:mean*s^5Ho change the counted value of the above-mentioned count means 3 into a predetermined value 
according to change of the output of this position detection means 4, It is characterized by providing a 2<3©in^nfoiaation 
deteet£ioTismeans^6'to acquire zoom information by the output from the above-mentioned count means 3. 
[0009] 

[Function] If the mid-position of a zoom moving range is arrived at, the counted value of a count means will be updated 
regardless of the number of pulse counts till then by the counted value corresponding to the exact focal distance. 
[0010] 

[Example] Hereafter, the example of illustration explains this invention. 

[001 1] Dra\m^ -2- sMw$4he^l ^tzexam of 
a:camera,. 

[00 1 2] The z0omseiaG0der^l4M0HTieddn:the;mtatioh^^ 

A; the:photQgraphy*Fange"sectT6!f^B^-aHQ^teie^^^ , among these silver or white with the high 

A section and C section, and the B section of a reflection factor serve as low black of a reflection factor. Furthermore, among 
drawing of drawing 2 , the above-mentioned rotation ring 20 rotates in the direction shown by sign A or I, and drives a zoom 
lens. And the output signal of the^zoom-ph0tGgraplo:eflectG£4^ to the position in the main part of a camera 

changes with:rotation_o£this:zoommcodei^^ when the above-mentioned photograph reflector 11 has met the 

position of alpha shown in drawing 3 , it is a collapsed state, and when this photograph reflector 1 1 has met the position of 
beta and the position of a wide state and gamma is met, it is in a tele state. 

[0013] The zo0m'dFi\^riiti3OJEhe^O0iMi^ and the slowdown reduction-gear train 32, The slit 33 which is prepared 

on axial extension of the above-mentioned zoom motor 31, is interlocked with this zoom motor 31, and is rotated. The zoom 
photo interrupter 34 (ZPI) which is arranged near this slit 33 and generates an output signal according to rotation of this slit 
33, It consists of output reduction gears 35 which gear to the last reduction gear of the above-mentioned slowdown 
reduction-gear train 32, gear with the drive reduction gear 21 prepared in the periphery of the above-mentioned rotation ring 
20, and transmit the rotation force of the above-mentioned zoom motor 3 1 to the rotation ring 20. 

[0014] In addition, the above-mentioned photograph reflector 1 1 and the outgoing end of a photo interrupter 34 are connected 
to CPU 101 (re fer-to^drawing-A ) mentioned later, and GBMOl-deteet^he^presStr^^ 
this:pkGtographj:eflect0r-==l=l=arKl^pbGto.-ijUe^ 

[0015] Diiawing:4: is:the::bl ock-Schemj tic::diagFam:o£the^^^ with which **** 1 example is applied. 

[0016] In drawing, CPU 101 is a microcomputer which controls operation of the above-mentioned whole zoom camera, and 
manages LCD [ the sequence control of this zoom camera operation, auto-focusing / auto exposure (henceforth AF/AE) 
operation, A/D conversion, ] / Light Emitting Diode control, and a switch input control. 

[0017] the LCD panel 102 -- the piece of a film ~ it is the liquid crystal display board which displays a number, a battery 
check result, etc., respectively 

[0018] 1st step switch IR which the switch control unit 103 operates when half-push [ release ** ], and locks AF and AE, 
When turned on with 2nd step switch 2R for shutter release which operates when all push [ release ** ], switch Z-UP for a 
zoom rise, and switch Z-DOWM for a zoom down The power-on switch POWER which the above CPU 101 displays on the 
above-mentioned LCD panel 102, and changes the whole zoom camera into the state which can be photoed It consists of a 
switch RW for compulsive rewinding [ which performs rewinding under photography ], and a back lid-open close switch BK 
which winds having shut the back lid rapidly by detecting. 

[0019] Moreover, light emitting diode (IRED) and a sign 123 show a position sensor (PSD), and, as for a sign 124, IC (AFIC) 
for AF ranging in the inside of drawing and a sign 105 and a sign 122 show a photographic subject. The above AFIC 105 
floodlights infrared light for a photographic subject 124 based on the control signal from the above CPU 101, and ranges by 
detecting the reflected light by PSD123. And the obtained ranging data are transmitted to CPUlOl through a serial data bus. 
[0020] EEPROM106 is eliminable ROM electrically and has memorized various adjustment values, such as the number of 
film **, **** correction value stroboscope charge voltage information, and battery check information. 
[0021] The stroboscope unit 108 will start charge, if a charge signal is given from the above CPU 101, charge voltage is sent 
to this CPU 101, after A/D conversion is carried out, it is compared with the charge voltage information on EEPROM106, and 
it is confirmed whether to be the completion of charge. 

[0022] The Light Emitting Diode display 109 is a display which tells a photography person about stroboscope luminescence 
warning, AF lock, etc. 

[0023] IF-ICl 1 1 is constituted from an IC for an interface by the Light Emitting Diode drive circuit, the circuit which 

measures the strength of the light by SPDl 10, the motor drive circuit, the reference voltage circuit, etc. 

[0024] Both the signs 1 12,1 13 are supplied to this ICl 12,1 13 for a drive, after the motorised signal which is IC fon=motorised 

and is sent out from the above CPU 101 is once decoded wjthin,.aboyermentionejJ F-ICl 1 1 . A aid w hich:motor of the 

ab0ve"-mentioned-z^dm-in0toiu31,-the-AI^^^ 

©RUJAl. and it drives.^ 
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[0025] Near the above-mentioned AF motor 1 15, the photo interrupter 126 which is interlocked with rotation of this motor 
1 15 and generates an output signal is formed, and the above CPU 101 performs rotation control of this AF motor 115 based 
on the output of this photo interrupter 126. 

[0026] Near the above-mentioned winding and the rewinding motor 1 16, similarly, the photo interrupter 127 which is 
interlocked with rotation of this motor 1 16 and generates an output signal is formed, and, as for the above CPU 101, rotation 
control of this motor 1 16 is performed based on the output of this photo interrupter 127. 

[0027] The above-mentioned zoom motor 3 1 is controlled by CPUlOl based on the output signal of a photo interrupter 34 
and the photograph reflector 1 1, as mentioned above. 

[0028] The automatic regulation material 120 is used as a checker at the time of performing AF, AE, battery check, 
stroboscope adjustment, etc. at works. Each of this data is sent to CPU 101 through a serial data bus, and memorizes an 
adjustment value to the above EEPROM 106. 

[0029] The DX code 150 of a film is directly read into CPU 101, and is used as an operation value for deciding exposure 
value. 

[0030] A sign 121 is a plunger for sector opening and closing, and a sign 125 is a detecting element which applies reset to 
CPUlOl by the detecting element of a cell voltage at the time of a cell injection and returns of failed voltage. 
[003 1] Next, an operation of the zoom camera with which **** 1 example is applied is explained with reference to the flow 
chart shown in drawing 5 - drawing 8 . 

[0032] Drawing 5 is the flow chart of the sub routine of the power on reset when supplying a power supply to this zoom 
camera. 

[0033] In drawing, if a cell is inserted or the power switch POWER is switched, power on reset will start CPUlOl and 
operation of a camera will be started. If the sub routine of this power on reset is called, after initial setting of RAM in each 
port and CPUlOl is first performed at Step SlOl, the check judging of whether the automatic regulation machine 120 was 
connected to CPUlOl will be performed at Step SI 02. As a result of this check, if the automatic regulation machine 120 is 
connected to CPUlOl, it will progress to Step S103 and communication with an external device will be performed. Moreover, 
if the above-mentioned automatic regulation machine 1 20 is not connected to CPU 1 0 1 , it progresses to Step S 1 04 
immediately, and a dc-battery check is performed. Here, when battery voltage is inadequate, while displaying those without a 
cell on the LCD panel 102, all camera operation is forbidden, 

[0034] Then, in Step SI 05, after reading predetermined data fi-om EEPROM 106, the power switch POWER is checked at 
Step SI 06. Here, if the power switch POWER is off, it will progress to Step SI 20 and the display of the LCD panel 102 will 
be eliminated, and after the switches BK and RW which perform opening and closing and compulsive rewinding interrupting 
and granting a permission, it changes into a stop mode state. [ of a back swine ] If^hejp.oi^esriwitpl^^ 
ab6^e-iTit!ntit)1ieff^^ 

p6siti0n-at:Step:Sl:13. And after progressing to Step SI 14 and displaying predetermined information on the LCD panel 102, 
stroboscope charge is performed at Step SI 15, and it considers as the state which can be photoed. 
[0035] At Step SI 16, the display time to the LCD panel 102 is set to 90 seconds. And if a user operates a certain step, the 
timer for 90 seconds will be set again. After progressing to Step SI 18 and permitting interruption of open/close switch BK of 
a back swine, the rewinding switch RW, and other operation switches (henceforth KEY) to it if it had not passed to Step SI 19 
when it progressed to Step SI 17, it judged whether 90 seconds passed and 90 seconds had passed, it changes into a halt mode 
state. When the switch with which interruption was permitted in the above-mentioned stop mode state and the halt mode state 
is pushed, the sub routine of the standby release shown in drawing 6 is performed. 

[0036] Next, the sub routine of this standby release is explained with reference to the flow chart of drawing 6 , 
[0037] First, interruption by the back swine switch BK is checked at Step S121. Here, if there is interruption by this back 
swine switch BK, it will be judged whether it progressed to Step S122 and the back swine has closed. After processing which 
progresses to Step SI 24 and opens a back swine at this step SI 22 if the back swine has not closed is performed, it returns to 
"1" of drawing 5 . Moreover, if the back swine has closed, after carrying out rapid-winding processing at Step S123, it returns 
to the above "1." 

[0038] At Step SI 25, it rewinds and interruption by Switch RW is checked. Here, if there is interruption by this rewinding 
switch RW, it will progress to Step SI 27 and a film will be rewound. 

[0039] Timer interruption is checked at Step S128. If there is timer interruption here, after progressing to Step SI 34 and 
performing display timer count processing, the strength of the light is measured at Step SI 35, and it returns to "2" of drawing 
5 . When it is not timer interruption at the above-mentioned step SI 28, it progresses to Step SI 29 and film rewinding end or 
rapid-winding failure is checked. Here, if it is a film rewinding end or rapid- winding failure, it returns to "1" of drawing 5 so 
that a camera may not operate. Moreover, if it is not a film rewinding end or rapid-winding failure, it will progress to Step 
SI 30. If it is ON, the state of the power switch POWER is checked at this step SI 30, and if off, it progresses to the above "1", 
and it progresses to Step S131, and continues a main flow as it is. 

[0040] The judgment of interruption by Above KEY is performed at the above-mentioned step SI 31. If after-mentioned each 
mode switch is pushed and interruption occurs, it will fly to "3" of drawing 7 , and if there is no interruption, it will progress 
to Step SI 32. 

[0041] At the above-mentioned step S132, if a certain information confirms whether to be under [ display ] ****** on the 
LCD panel 102 and does not display [ be / it ] on it, it progresses to Step SI 33, interruption of KEY(s), such as each operation 
switches BK and RW, is permitted, and it will be in a stop mode state. If the LCD panel 102 expresses [ be / it ] as the 
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above-mentioned step SI 32, it returns to "2" of drawing 5 . 

[0042] In addition, the switch in the switch control unit 103 indicated to be KEY in Step SI 17, Step S131, and Step SI 33 to 
drawing 4 is meant, 

[0043] Next, the sub routine of processing of the above-mentioned KEY interruption is explained with reference to drawing 7 

[0044] If there is KEY interruption at the above-mentioned step SS 13 1 (refer to drawing 6 ), it progresses to Step S141 of 
drawing 7 , and the LCD panel 1 02 (refer to drawing 4 ) is turned on. Then, it is confirmed whether progress to Step S 143 and 
the 1st step of release switch IR is pushed. If the 1st step of this release switch IR is pushed, after performing release 
processing in Step S144, it will return to "1" of drawing 5 . If the 1st step of release switch IR is off, it progresses to Step 
S146 at the above-mentioned step S143 and directions of a zoom rise or a zoom down are made, it will progress to Step S158. 
At this step S158, if the LCD panel 102 confirms whether to be under [ display ] ****** and displays, if it is not [ be / it ] 

under display, it will return to "2" of drawing 5 "4" of drawing 6 again. 

[0045] lasthe above-mentionedstgp-SJ^ 
c=:S-147^1nd-zo'om-processing3iszraade . 
[0046] Next;zthe:step-4n^te'p^S4-l~3^of-above=mentioiiejd :drawiDg:5- ^ which 
caTi:be:photoed^ojn:a:collapsinCT^ 1 0 of 

^drawingrS . 

[0047]4Q^^p_ S.3.0I,,a ftgriQ tating,th g- zoom-motQr-^^^ output signal of 

tbe:ab^ve^^memiQned:pheto gii^ in Step S303, 

pTeHetemii gd'tHre ^ value. 

[0048]^Ren7tHfT5iTip^ borrow does not 

gGme:outptiie'above=mentiGnied=A/D^lue-are^highe^^ of the 

photQgraph:reflectoj;rH-judgeCitl r abo ^ermen ^oned-A/D value'betoitie.lower 

th^^hresliold"#THl7it will judgTthat the output signal^f-tKFphotopaplH^eflector-H-was-s will progress 

t^St€p-S305. 

[0049] \\^en_the_outeutYalue'of4he:above=^ 

(ZPlHRD)^iM^there-is^a:standupiedge:atiStepzS3.Q6iby.:tMs:stepz^^ of the CPU 101 interior 

which^sho>ys:the:current^lue~ofi^^oorrFle^^^ out +one. 

[0050]^TherT^sincezi t-will-be -wide:end:positiondf::it-retM is no borrow, since it 

stilljwillrnQt-be'-widegn dyositiM^i-^^^ value 
ZMg ]iS^f-a"zoom"lensra'comp"arison value~is~judged"ifrSfep'S3'08~(GY^)"a^^^ progresses to 

Slep^3l)9. ^--^ 
[0051]'At:this'Step^S309fafter~ap]>ly:ing-^ and carrying out fixed time standby in Step 

S3 1 0, the zoom motor 3 1 is stopped in (TI) and Step S3 1 1 , and it returns to a main routine (Step S3 1 2). 
[0052] Next, the zoom processing in the above-mentioned step SI 47 is explained with reference to the flow chart of drawing 
9. 

[0053] At a step SS 501, port initialization of CPUlOl (refer to drawing 4 ) required for a zoom motor drive and starting of 
IFIC 1 1 1 are performed. Then, in Step S502, if the flag ZUDF which shows the driving direction of the zoom motor 3 1 (refer 
to drawing 4 ) is seen and it becomes this flag ZUDF=1 , it will progress to Step S504 so that the zoom motor 3 1 may be 
rotated normally. In the above-mentioned step S502, at the time of flag ZUDF=0, it progresses to a step SS 503 so that this 
zoom motor 3 1 may be reversed. 

[0054] Then, in Step S51 1, it confirms whether it was turned on any of the zoom switch ZSW, i.e., aforementioned switch 
Z-UP for a zoom rise and switch Z-DOWN for a zoom down, they are (creatine kinase), and if this zoom switch ZSW is all 
off, it will progress to Step S5 16. 

[0055] When it is turned on at the above-mentioned step S5 1 1 any of switch Z-UP for a zoom rise and switch Z-DOWN for a 
zoom down they are, it progresses to Step S512. 

[0056] At this step S512, it judges whether the zoom position turned into wide end position or tele end position by the above 
ZMPLS which shows the current value of a zoom lens, and the above-mentioned zoom motor 3 1 is progressed to the halt way 
step S516 in the place which became one of the wide end-position and tele end position. Moreover, at the above-mentioned 
step S512, when the zoom lens position has not reached wide end position or tele end position, next, it progresses to Step 
S513. 

[0057] At this step S513, during the usual zoom operation, although the output signal of the above-mentioned photograph 
reflector 1 1 (ZPR) is "L" level, when set to "H" level during a zoom drive, it judges it as an incorrect count and resets Above 
ZMPLS, Moreover, when the output signal of this photograph reflector 1 1 (ZPR) is set to "H" level during a zoom down, the 
zoom motor 31 is rotated normally, and if zoom processing mentioned above is performed, it can reset. Moreover, the pulse 
for value #TELE which shows tele end position in the place where the output signal of this photograph reflector 1 1 (ZPR) 
became "H" level exceeding threshold #TH2 (refer to drawing 1 1 ) is counted at the time of a zoom rise, and it resets Above 
ZMPLS to the pulse number equivalent to tele end position. 

[0058] Then, the timer for detection of a photo interrupter 34 (ZPl) is started at Step S5 14, at Step S5 15, the pulse standup of 
this photo interrupter 34 is checked, and Above ZMPLS is counted up or counted down. Here, within fixed time, if there is no 
standup of this photo interrupter 34, it will be judged as failure of the zoom motor 3 1 or the zoom encoder 1 0, and will go to 
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exception processing (DAMAG) of Step S52 1 . 

[0059] If the above-mentioned step S5 16 judges the above-mentioned flag ZUDF and it becomes ZUDF=0, it will progress to 
Step S517. 

[0060] This step S517 performs backlash **** of a gear by on the other hand driving a mechanism to **. When the zoom 
motor 31 is normally rotated as an amount of drives and standup 1 pulse of a photo interrupter 34 arises, this motor 3 1 is 
suspended. 

[0061] Then, fixed time brakes are applied to the above-mentioned zoom motor 31 at Step 85 18 (ZMMOTB), and after 
stopping this zoom motor 3 1 at Step S5 1 9, it returns to a main routine (Step S520). 

[0062] Drawing 12 shows the 2nd example of this invention, and this zoom encoder 210 is applied to the zoom lens 
lens-barrel of a camera. The inclination-cam-die slotted hole 213,214 for moving the built-in zoom lens group 21 1 which 
consists of pre-group lenses, such as barricade ETA, and back group lenses, such as a compensator, in the direction of an 
optical axis is drilled by the cam ring 212 which consists of a cam cylinder for a zoom lens drive. The guide pin 216,217 
which stood erect in one, respectively is fitted in the pre-group lens maintenance frame and back group lens maintenance 
frame which are not illustrated at this cam slotted hole 213,214. 

[0063] The sector reduction gear 219 for a ring drive is formed for the main part 215 of a camera of the above-mentioned cam 
ring 2 12 in the peripheral face of the base approach of ** at one at the hoop direction, and the reduction gear 2 1 8 for a drive 
has geared to this sector reduction gear 219. The turning effort of the output reduction gear 221 of a motor 220 is transmitted 
to this reduction gear 21 8 for a drive through a speed reducing gear train 222. Therefore, if the above-mentioned motor 220 is 
rotated normally or inversion driven, the turning effort will be transmitted to the reduction gear 218 for a drive through a 
speed reducing gear train 222. this -- a cam ring 212 ~ the surroundings of an optical axis ~ the right direction or an opposite 
direction - rotating - the above-mentioned cam groove - by the hole 213,214 and the guide pin 216,217 A pre-group lens 
maintenance frame and a back group lens maintenance frame move in the direction of an optical axis so that the interval of a 
pre-group lens and a back group lens may be changed, and zooming of a zoom taking lens is made by this. 
[0064] Moreover, to the above-mentioned reduction gear 218 for a drive, the reduction gear 225 for carrying out the rotation 
drive of the rotor plate 224 for pulse generating of a pulse generator 223 has geared. The above-mentioned pulse generator 
223 consists of photo interrupters 226 which consist of the optical irradiation section by which it was countered and arranged 
in the circumferencial direction on both sides of a part of above-mentioned rotor plate 224 in which the translucent part 
formed so that a large number might begin to be prolonged in the ****** radiation direction at equal intervals, and the 
shading section were formed by turns, and this rotor plate 224, and a light sensing portion. Rotation of the reduction gear 218 
for a drive which carries out the rotation drive of the above-mentioned cam ring 212 is interlocked with, a rotor plate 224 
rotates, and this pulse generator 223 outputs the pulse signals P and 1 which answer rotation of a cam ring 212 with a photo 
interrupter 226. 

[0065] And the pattern 130 for reading for absolute value encoders is formed in a part of peripheral face of the 
above-mentioned cam ring 212. This pattern 130 for reading is formed by the pattern of the shape of toothing of the heights of 
the high reflection factor section, and the crevice of the non-reflecting section, in the **** 2 example, makes the peripheral 
face of the cam ring itself heights, and forms it by the hole which drilled the crevice in the cam ring. Namely, as the 
flat-surface configuration is expanded and shown in drawing 13 , this pattern 130 for reading The crevice which the whole 
configuration becomes a hoop direction from an oblong rectangle, and consists of hole 130a drilled in the left section in the 
shape of L character, and hole 130b drilled in the method top half section of the right in the shape of an angle hole, It is 
prepared in the center section and formed by the heights which consist of high reflection factor section 13 lb formed in the 
position which forms successively to high reflection factor section 131a and said high reflection factor section 131a which 
countered the above-mentioned hole 130a and were formed in inverse L-shaped, and counters the above-mentioned hole 
130b. 

[0066] Thus, it is the position which counters the formed pattern 130 for reading, i.e., the outside of a cam ring 212, and as 
shown in the position which counters the above-mentioned pattern 130 for reading at drawing 12 , the photograph reflectors 
132a and 132b are being fixed to the immobility member which is located in a line in the direction of an optical axis, and is 
not illustrated. And these photograph reflectors (P. R) 132a and 132b generate the output signals PRl and PR2 of an absolute 
value encoder. 

[0067] That is, as these photograph reflectors 132a and 132b are shown in drawing 13 , the output signals PRl and PR2 
change [ rotation / of a cam ring 212 ] with ->(1.1) (0.1) ->(0.0) -> (1 .0). 

Here, standard position (S position) O (0.0) and the changing point of (1.0) are set [ the changing point of (1.1) and (0.1)/ 
between collapsing position O (0.1) and (0.0) ] up for wide edge (wide angle edge) position O (0. 1) and the changing point of 
(0.0) as tele edge (looking far) position O, respectively. In addition, the zoom lens whose zoom scale factor is 35mm - 80mm 
in this example shall be used, and it becomes 35mm at a wide edge (W end position), and becomes the focal distance of 
80mm at a tele edge (T end position). 

[0068] Drawing 14 shows the composition of the important section of the electrical circuit of the camera with which the 
above-mentioned zoom encoder was applied. Each actuating signal of the power switch PWSW, the switch ZUSW for a zoom 
rise, and the switch ZDSW for a zoom down inputs, respectively, and in CPU 133 which carries out sequence control of 
zooming operation and photography operation of a camera, CPU 133 controls the motor drive circuit 134 by these signals, and 
controls rotation of the aforementioned drive motor 220 by them to it. And the monitor of the output signals PRl and PR2 of 
pulse signal P.l of the pulse generator 223 outputted by rotation of the aforementioned cam ring 212 and the above-mentioned 
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photograph reflectors 132a and 132b is carried out, respectively. In addition, the pulse number "40" which shows the pulse 
number "10" and S position which show wide end position to the storage element 135 which consists of an EEPROM is 
memorized. 

[0069] Next, operation of a zoom lens which has the zoom encoder of this example constituted in this way is explained with 
the flow chart shown in drawing 1 5 - drawing 1 8 . First, if a camera is power switched [ PWSW ] off, CPU 133 will detect 
this, will surely set a zoom lens to a collapsed state, and will stop camera operation. That is, when the collapsing routine 
shown in drawing 1 5 is described, as the collapsing field in a lens barrel was shown in aforementioned drawing 13 , the 
outputs PRl and PR2 of the photograph reflectors 132a and 132b are the fields of PR 1= 1 and PR 2= 1. Therefore, when the 
power switch PWSW is turned off, CPU 133 is input port P.R.I and P.R.2, giving inversion instructions of a zoom motor to 
the motor drive circuit 134, and reversing a motor 220 in Step SI. It is made to reverse until it is set to 1 both, and this is 
checked (Step S2). And when this is set [ both ] to 1, motor halt instructions are given to the motor drive circuit 134, and the 
return of the rotation of the zoom motor 220 is stopped and (Step S3) carried out. A zoom lens is set now to a collapsing 
position. 

[0070] Next, if the power switch PWSW is turned on, as shown in drawing 1 6 , a power-on routine will operate, and CPU 133 
will set a zoom taking lens to a delivery position with a focal distance of 35mm which is a wide edge W position from a 
collapsed state. That is, when the power switch PWSW is turned on, CPU 133 is input port P.R.I and P.R.2, giving normal 
rotation instructions (Step SI 1) of a zoom motor to the motor drive circuit 134, and rotating the zoom motor 220 normally 
first. Carrying out a monitor (Step SI 2) is continued. And if a taking lens moves to the position set to output P.R. 1 =0 and 
P.R.2 =1 from the collapsed state position of output P.R.I =1 and P.R.2 =1, synchronizing with this, CPU133 starts the rise 
count of pulse signal P.I from a pulse generator 223 (Step S13), will be Step S14 and will check this counted value. And 
rotation of a motor is continued unfil it reaches the pulse number "10" which shows the wide end position currently written in 
EEPROM 135 (refer to drawing 14 ). In the place which reached the pulse number "10" of a schedule, it is made to stop (Step 
SI 5) and the return of the rotation of the zoom motor 220 is carried out. A zoom lens is set now as a wide edge W position 
with a focal distance of 35mm from a collapsed state. 

[0071] Subsequently, if a photography person turns on the switch ZUSW for a zoom rise and performs zoom rise operation, 
ZU routine shown in drawing 17 will operate. If the above-mentioned switch ZUSW is turned on, CPU133 will confirm 
whether be in tele end position (T end position) first by the outputs PRl and PR2 of the photograph reflectors 132a and 132b 
(Step S21). If it is in tele end position (T end position), it will shift to Step S28, halt processing will be performed by the 
zoom motor halt routine, and the return of the rise count of pulse signal P.I from a pulse generator 223 will be stopped and 
(Step S29) carried out. 

[0072] If there is nothing to tele end position (T end position), it will shift to the following step S22, and the rise count of 
pulse signal P.I will be started. And the zoom motor 220 is normally rotated at Step S23. CPU133 is input port P.R.I and 
P.R.2, continuing a rise count in the meantime. A monitor is carried out and the monitor (Step S25) of change (Step S24) of 
outputs PRl and PR2 and the state of the switch ZUSW for a zoom rise is carried out. If a photography person will determine 
a desired zoom position if this switch ZUSW turns off namely, it will fly to Step S28, the zoom motor 220 will be suspended, 
and the return of the rise count of pulse signal P. I will be stopped and (Step S29) carried out. And if there is change (Step 
S24) of outputs PRl and PR2 between them, S position or T end position will be checked in Step S26, if it is T end position, 
it will fly to Step S28, and the zoom motor 220 is suspended, and the return of the rise count of pulse signal P.I is stopped and 
(Step S29) carried out. Moreover, if it is S position, the counted value of P.I will be set to "40" in Step S27, and it will return 
to Step S24. It means that setting counted value to the above-mentioned value here had updated counted value, and it can 
make future counted value exact. Thus, the encoder at the time of zoom rise operation operates. ' 
[0073] Next, if a photography person pushes the switch ZDSW for a zoom down and performs zoom down operation, ZD 
routine shown in drawing 18 will operate. If the above-mentioned switch ZDSW is turned on, CPU 133 will detect it and the 
counted value of the present P.l will check first whether it is below the pulse number "10" of wide end position (Step S3 1). 
Consequently, with "10", it flies to Step S38. [ below ] If it is not a wide edge, since a lens is in the position of the zoom rise 
direction, a lens is moved in the zoom down direction. That is, the down count of P.l is made to start (Step S32), and the 
zoom motor 220 is reversed (Step S33). The monitor (Step S37) of change (Step S34) of outputs PRl and PR2 and the state 
of the switch ZDSW for a zoom down is carried out continuing a down count in the meantime. And Switch ZDSW is turned 
off when a lens moves to the zoom position for which a photography person asks. If this switch ZDSW for a zoom down turns 
off, the zoom motor 220 will be normally rotated for backlash **** of a reduction gear (Step S38). P. The rise count (Step 
S39) of I is performed. Predetermined rise count (Step S40), For example, after 2 rise counts, the zoom motor 220 is 
suspended (Step S41), the count of pulse signal P.I is stopped (Step S42), and the return of the one count for backlash is 
subtracted and (Step S43) carried out from the counter of P.I. Moreover, in Step S37, if Switch ZDSW turns on, the loop 
which returns to Step S34 will be taken. 

[0074] If there is change of outputs PRl and PR2 in Step S34, next, the check of being S position will be performed at Step 
S35, on the other hand, if it is S position, the count of P.I will be set to "40+(part for backlash 1) =4 1" which shows S position 
in Step S36, and it returns to Step S31. Thus, it means that setting counted value to the above-mentioned value had updated 
counted value, and it makes future counted value exact. Thus, the encoder at the time of zoom down operation operates. 
[0075] 

[Effect of the Invention] Like, without causing enlargement of composition, and a cost rise according to this invention, since 
the mistake count which is the theoretic fault which was described above, and which a relative-value encoder has is also 
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automatically corrected on rise/down operation way of zoom, the relative-value non-contact type zoom encoder which 
reliability is remarkable and improved can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to a zoom encoder and the zoom encoder used for the focal distance detection 
equipment of zoom photography optical system, such as a camera, in more detail. 
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PRIOR ART 



[Description of the Prior Art] As everyone knows, the zoom encoder which detects the amount of rotation and the rotation 
direction of the cam ring to which the focal distance of photography optical system is changed is used for the focal distance 
detection equipment of the zoom photography optical system in a camera etc. by rotating around the optical axis of 
photography optical system. 

[0003] In order to detect the rotation position of the cam ring which performs zooming by rotation, this zoom encoder forms a 
several bits code board, contacts a brush to this code board, and it is made to detect the rotation position of a cam ring. It has 
the following faults, although there is an advantage that the detection means of a rotation position with this code board can 
detect the rotation position of a cam ring as bit information from a code board. That is, the manufacturing cost of 1 code 
board is high. 

2) Since bit information has been acquired by contact of a code board and a brush, the defective continuity by oxidization of a 
code board front face and a brush side occurs with time. 

3) The defective continuity by the shortage of contact pressure, surface wear, etc. occurs with time. 

It will say that a defect occurs that a defect occurs with time like especially the above 2 and 3 among such faults, after 
crossing to a user's hand, and it poses a very serious problem on the quality of a product. 

[0004] Therefore, in order to solve the fault of the above 2 and 3 fundamentally, it is possible to change into a non-contact 
type absolute value encoder like the magnetic formula which used optical or MR element etc. which used a zoom encoder of a 
contact process which was mentioned above for the photograph reflector etc. However, this means has the space of an 
encoder, and a conversely large demerit on cost. At most 2 - the triplet of expanding and the more it being thought that it is 
possible practically, the more this demerit enlarges resolution of a zoom encoder are limitations. 

[0005] Then, a means to ask for the rotation position of a cam ring is proposed by preparing the optical pulse generator which 
answers the rotation of a cam ring which performs zooming using the zoom encoder of the conventional contact process, and 
generates a pulse, and counting up or counting down the pulse output from this generator according to the hand of cut of the 
cam ring for zoom as indicated by JP,2-5 130,U. According to this means, the zoom encoder of a high resolution can be 
obtained only with one photo interrupter. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Like, without causing enlargement of composition, and a cost rise according to this invention, since 
the mistake count which is the theoretic fault which was described above, and which a relative-value encoder has is also 
automatically corrected on rise/down operation way of zoom, the relative-value non-contact type zoom encoder which 
reliability is remarkable and improved can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the rotation position detection equipment using the zoom encoder 
indicated by above-mentioned JP,2-5130,U is the so-called relative-value encoder, and since it is not an absolute value 
encoder in a digital code like before, it has the following troubles theoretically. 

(1) When a mistake count occurs by the incorrect pulse generated in the chatter ring of a pulse generator etc., it remains 
making a mistake, even if it changed the zoom state. Especially, in a non-contact type pulse generator, since an incorrect pulse 
occurs in the during starting of a zoom motor well, while making it carry out both-way movement of the zoom ring several 
times, a mistake count will be accumulated by it and it will have a serious bad influence for exposure and bit information as a 
result on it. 

(2) Although the zoom value changed when the user pushed in or pulled the lens barrel, for example since the monitor of the 
output of a pulse generator was not necessarily carried out always, in the case of a camera etc., it cannot be detected, but after 
the zoom value has differed from the actual state, photography will be carried out to it, and it will have a serious bad influence 
for exposure and bit information as a result on it. 

[0007] The purpose of this invention is to offer the non-contact type zoom encoder which is comparatively easy composition 
and is the theoretic fault which a relative-value encoder has and which can almost abolish practically the probability of 
occurrence of the trouble of the above (1) and (2), without causing enlargement of the composition by making non-contact the 
above-mentioned conventional absolute value encoder, and a cost rise. 
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MEANS 



[Means for Solving the Problem] In the zoom encoder which detects the amount of rotation and the rotation direction of the 
cam ring to which the focal distance of photography optical system is changed by rotating around the optical axis of 
photography optical system as the encoder by this invention is shown in the conceptual diagram of drawing 1 O A non-contact 
type pulse generating means 2 to generate a pulse signal according to rotation of the above-mentioned cam ring which is the 
driving means 1 to which the focal distance of photography optical system is changed, With a count means 3 to respond in the 
rotation direction of the above-mentioned cam ring, and to add or subtract the above-mentioned pulse signal, it sets near a 
wide angle edge and near a tele edge a focal distance at least. A position detection means 4 to detect a position signal, and a 
counted value change means 5 to change the counted value of the above-mentioned count means 3 into a predetermined value 
according to change of the output of this position detection means 4, It is characterized by providing a zoom information 
detection means 6 to acquire zoom information by the output from the above-mentioned count means 3. 
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OPERATION 



[Function] If the mid-position of a zoom moving range is arrived at, the counted value of a count means will be updated 
regardless of the number of pulse counts till then by the counted value corresponding to the exact focal distance. 



[Translation done.] 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 



♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the example of illustration explains this invention. 

[001 1] Drawing 2 shows the 1st example of this invention, and this zoom encoder 10 is applied to the zoom lens lens-barrel of 
a camera. 

[0012] The zoom encoder 10 formed in the rotation ring 20 consists of three of the fields C exceeding the collapsing section 
A, the photography range section B, and tele end position, as shown in drawing 3 , among these silver or white with the high 
A section and C section, and the B section of a reflection factor serve as low black of a reflection factor. Furthermore, among 
drawing of drawing 2 , the above-mentioned rotation ring 20 rotates in the direction shown by sign A or I, and drives a zoom 
lens. And the output signal of the zoom photograph reflector 1 1 (ZPR) fixed to the position in the main part of a camera 
changes with rotation of this zoom encoder 10. Namely, when the above-mentioned photograph reflector 1 1 has met the 
position of alpha shown in drawing 3 , it is a collapsed state, and when this photograph reflector 1 1 has met the position of 
beta and the position of a wide state and gamma is met, it is in a tele state. 

[0013] The zoom drive unit 30 The zoom motor 31 and the slowdown reduction-gear train 32, The slit 33 which is prepared 
on axial extension of the above-mentioned zoom motor 3 1 , is interlocked with this zoom motor 3 1 , and is rotated, The zoom 
photo interrupter 34 (ZPI) which is arranged near this slit 33 and generates an output signal according to rotation of this slit 
33, It consists of output reduction gears 35 which gear to the last reduction gear of the above-mentioned slowdown 
reduction-gear train 32, gear with the drive reduction gear 2 1 prepared in the periphery of the above-mentioned rotation ring 
20, and transmit the rotation force of the above-mentioned zoom motor 3 1 to the rotation ring 20. 

[0014] In addition, the above-mentioned photograph reflector 1 1 and the outgoing end of a photo interrupter 34 are connected 
to CPU 1 01 (refer to drawing 4 ) mentioned later, and CPUlOl detects the present focal distance based on the output signal of 
this photograph reflector 1 1 and a photo interrupter 34. 

[0015] Drawing 4 is the block schematic diagram of the zoom camera with which **** 1 example is applied, 
[0016] In drawing, CPUlOl is a microcomputer which controls operation of the above-mentioned whole zoom camera, and 
manages LCD [ the sequence control of this zoom camera operation, auto-focusing / auto exposure (henceforth AF/AE) 
operation, A/D conversion, ] / Light Emitting Diode control, and a switch input control. 

[0017] the LCD panel 102 - the piece of a film - it is the liquid crystal display board which displays a number, a battery 
check result, etc., respectively 

[0018] 1st step switch IR which the switch control unit 103 operates when half-push [ release ** ], and locks AF and AE, 
When turned on with 2nd step switch 2R for shutter release which operates when all push [ release ** ], switch Z-UP for a 
zoom rise, and switch Z-DOWN for a zoom down The power-on switch POWER which the above CPU 101 displays on the 
above-mentioned LCD panel 102, and changes the whole zoom camera into the state which can be photoed It consists of a 
switch RW for compulsive rewinding [ which performs rewinding under photography ], and a back lid-open close switch BK 
which winds having shut the back lid rapidly by detecting. 

[0019] Moreover, light emitting diode (IRED) and a sign 123 show a position sensor (PSD), and, as for a sign 124, IC (AFIC) 
for AF ranging in the inside of drawing and a sign 105 and a sign 122 show a photographic subject. The above AFICI05 
floodlights infrared light for a photographic subject 124 based on the control signal from the above CPU 101, and ranges by 
detecting the reflected light by PSD123. And the obtained ranging data are transmitted to CPUlOl through a serial data bus. 
[0020] EEPROM106 is eliminable ROM electrically and has memorized various adjustment values, such as the number of 
film **, **** correction value stroboscope charge voltage information, and battery check information. 
[0021] The stroboscope unit 108 will start charge, if a charge signal is given from the above CPU 101, charge voltage is sent 
to this CPUlOl, after A/D conversion is carried out, it is compared with the charge voltage information on EEPROM106, and 
it is confirmed whether to be the completion of charge. 

[0022] The Light Emitting Diode display 109 is a display which tells a photography person about stroboscope luminescence 
warning, AF lock, etc. 

[0023] IF-ICl 1 1 is constituted from an IC for an interface by the Light Emitting Diode drive circuit, the circuit which 
measures the strength of the light by SPDl 10, the motor drive circuit, the reference voltage circuit, etc. 
[0024] Both the signs 1 12,1 13 are supplied to this ICl 12,1 13 for a drive, after the motorised signal which is IC for motorised 
and is sent out from the above CPU 10 1 is once decoded within above-mentioned IF-ICl 1 1 . And which motor of the 
above-mentioned zoom motor 3 1, the AF motor 115, winding up, and the rewinding motor 1 16 is chosen by the signal of 
CPUlOl, and it drives. 
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[0025] Near the above-mentioned AF motor 115, the photo interrupter 126 which is interlocked with rotation of this motor 
1 15 and generates an output signal is formed, and the above CPU 101 performs rotation control of this AF motor 1 1 5 based 
on the output of this photo interrupter 126. 

[0026] Near the above-mentioned winding and the rewinding motor 116, similarly, the photo interrupter 127 which is 
interlocked with rotation of this motor 1 16 and generates an output signal is formed, and, as for the above CPU 101 , rotation 
control of this motor 1 16 is performed based on the output of this photo interrupter 127. 

[0027] The above-mentioned zoom motor 31 is controlled by CPU 101 based on the output signal of a photo interrupter 34 
and the photograph reflector 1 1 , as mentioned above. 

[0028] The automatic regulation material 120 is used as a checker at the time of performing AF, AE, battery check, 
stroboscope adjustment, etc. at works. Each of this data is sent to CPU 101 through a serial data bus, and memorizes an 
adjustment value to the above EEPROM 106. 

[0029] The DX code 150 of a film is directly read into CPUlOl, and is used as an operation value for deciding exposure 
value. 

[0030] A sign 121 is a plunger for sector opening and closing, and a sign 125 is a detecting element which applies reset to 
CPUlOl by the detecting element of a cell voltage at the time of a cell injection and returns of failed voltage. 
[003 1] Next, an operation of the zoom camera with which **** 1 example is applied is explained with reference to the flow 
chart shown in drawing 5 - drawing 8 . 

[0032] Drawing 5 is the flow chart of the sub routine of the power on reset when supplying a power supply to this zoom 
camera. 

[0033] In drawing, if a cell is inserted or the power switch POWER is switched, power on reset will start CPUlOl and 
operation of a camera will be started. If the sub routine of this power on reset is called, after initial setting of RAM in each 
port and CPUlOl is first performed at Step SlOl, the check judging of whether the automatic regulation machine 120 was 
connected to CPU 10 1 will be performed at Step SI 02. As a result of this check, if the automatic regulation machine 120 is 
connected to CPUlOl, it will progress to Step SI 03 and communication with an external device will be performed. Moreover, 
if the above-mentioned automatic regulation machine 120 is not connected to CPUlOl, it progresses to Step SI 04 
immediately, and a dc-battery check is performed. Here, when battery voltage is inadequate, while displaying those without a 
cell on the LCD panel 102, all camera operation is forbidden. 

[0034] Then, in Step S105, after reading predetermined data fi-om EEPROM 106, the power switch POWER is checked at 
Step S106. Here, if the power switch POWER is off, it will progress to Step S120 and the display of the LCD panel 102 will 
be eliminated, and after the switches BK and RW which perform opening and closing and compulsive rewinding interrupting 
and granting a permission, it changes into a stop mode state. [ of a back pig ] If the power switch POWER is ON at the 
above-mentioned step SI 06, a zoom lens will be moved to the wide end position which can be photoed fi-om a collapsing 
position at Step SI 13. And after progressing to Step SI 14 and displaying predetermined information on the LCD panel 102, 
stroboscope charge is performed at Step SI 15, and it considers as the state which can be photoed. 
[0035] At Step SI 16, the display time to the LCD panel 102 is set to 90 seconds. And if a user operates a certain step, the 
timer for 90 seconds will be set again. After progressing to Step SI 18 and permitting interruption of open/close switch BK of 
a back swine, the rewinding switch RW, and other operation switches (henceforth KEY) to it if it had not passed to Step S119 
when it progressed to Step SI 17, it judged whether 90 seconds passed and 90 seconds had passed, it changes into a halt mode 
state. When the switch with which interruption was permitted in the above-mentioned stop mode state and the halt mode state 
is pushed, the sub routine of the standby release shown in drawing 6 is performed. 

[0036] Next, the sub routine of this standby release is explained with reference to the flow chart of drawing 6 . 

[0037] First, interruption by the back pig switch BK is checked at Step S121. Here, if there is interruption by this back pig 

switch BK, it will be judged whether it progressed to Step S122 and the back pig has closed. After processing which 

progresses to Step S 1 24 and opens a back pig at this step S 1 22 if the back pig has not closed is performed, it returns to " 1 " of 

drawing 5 . Moreover, if the back pig has closed, after carrying out rapid-winding processing at Step SI 23, it returns to the 

above"]." 

[0038] At Step S125, it rewinds and interruption by Switch RW is checked. Here, if there is interruption by this rewinding 
switch RW, it will progress to Step SI 27 and a film will be rewound. 

[0039] Timer interruption is checked at Step SI 28. If there is timer interruption here, after progressing to Step SI 34 and 
performing display timer count processing, the strength of the light is measured at Step SI 35, and it returns to "2" of drawing 
5 . When it is not timer interruption at the above-mentioned step SI 28, it progresses to Step SI 29 and film rewinding end or 
rapid-winding failure is checked. Here, if it is a film rewinding end or rapid-winding failure, it returns to " 1 " of drawing 5 so 
that a camera may not operate. Moreover, if it is not a film rewinding end or rapid-winding failure, it will progress to Step 
SI 30. If it is ON, the state of the power switch POWER is checked at this step SI 30, and if off, it progresses to the above "1", 
and it progresses to Step SI 31, and continues a main flow as it is. 

[0040] The judgment of interruption by Above KEY is performed at the above-mentioned step S13 1 . If after-mentioned each 
mode switch is pushed and interruption occurs, it will fly to "3" of drawing 7 , and if there is no interruption, it will progress 
to Step SI 32. 

[0041] At the above-mentioned step S132, if a certain information confirms whether to be under [ display ] ****** on the 
LCD panel 102 and does not display [ be / it ] on it, it progresses to Step SI 33, interruption of KEY(s), such as each operation 
switches BK and RW, is permitted, and it will be in a stop mode state. If the LCD panel 102 expresses [ be / it ] as the 
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above-mentioned step SI 32, it returns to "2" of drawing 5 . 

[0042] In addition, the switch in the switch control unit 103 indicated to be KEY in Step S117, Step S 131, and Step SI 33 to 
drawing 4 is meant. 

[0043] Next, the sub routine of processing of the above-mentioned KEY interruption is explained with reference to drawing 7 

[0044] If there is KEY interruption at the above-mentioned step SS 131 (refer to drawing 6 ), it progresses to Step S141 of 
drawing 7 , and the LCD panel 1 02 (refer to drawing 4 ) is turned on. Then, it is confirmed whether progress to Step S 143 and 
the 1st step of release switch IR is pushed. If the 1st step of this release switch 1 R is pushed, after performing release 
processing in Step S144, it will return to "1" of drawing 5 . If the 1st step of release switch IR is off, it progresses to Step 
SI 46 at the above-mentioned step SI 43 and directions of a zoom rise or a zoom down are made, it will progress to Step SI 58. 
At this step SI 58, if the LCD panel 102 confirms whether to be under [ display ]****** and displays, if it is not [ be / it ] 
under display, it will return to "2" of drawing 5 "4" of drawing 6 again. 

[0045] In the above-mentioned step SI 46, when there are directions of a zoom rise or a zoom down, it progresses to Step 
SI 47 and zoom processing is made. 

[0046] Next, the step in Step SI 13 of above-mentioned drawing 5 which moves a zoom lens to the wide end position which 
can be photoed from a collapsing position is explained in more detail with reference to the flow chart and drawing 1 0 of 
drawing 8 . 

[0047] In Step S3d 1 , after rotating the zoom motor 3 1 (refer to drawing 4 ) normally, A/D conversion of the output signal of 
the above-mentioned photograph reflector 1 1 (refer to ZPR and drawing 4 ) is carried out at Step S302. Then, in Step S303, 
predetermined threshold #TH1 is subtracted from this A/D-con version value. 

[0048] Then, the comparison value in the above-mentioned step S303 is judged (CY), in Step S304, if a borrow does not 
come out, the above-mentioned A/D value are higher than above-mentioned threshold #TH1, i.e., the output signal of the 
photograph reflector 1 1 judges it as "H" level, and it returns to Step S302. If the above-mentioned A/D value become lower 
than threshold #TH1, it will judge that the output signal of the photograph reflector 1 1 was set to "L" level, and will progress 
to Step S305. 

[0049] When the output value of the above-mentioned photo interrupter 34 (refer to ZPI and drawing 4 ) is checked 
(ZPIHRD) and there is a standup edge at Step S306 by this step S305 after resetting ZMPLS on RAM of the CPUlOl interior 
which shows the current value of a zoom lens, Above ZMPLS is carried out +one. 

[0050] Then, since it will be wide end position if it returns to the above-mentioned step S306 and there is no borrow, since it 
still will not be wide end position if value #WIDE which shows wide end position is subtracted from the current value 
ZMPLS of a zoom lens, a comparison value is judged in Step S308 (CY) and there is a borrow at Step S307, it progresses to 
Step S309. 

[005 1] At this step S309, after applying brakes to the zoom motor 3 1 (ZMOTBK) and carrying out fixed time standby in Step 
S3 1 0, the zoom motor 3 1 is stopped in (TI) and Step S3 1 1 , and it returns to a main routine (Step S3 1 2). 
[0052] Next, the zoom processing in the above-mentioned step SI 47 is explained with reference to the flow chart of drawing 
9 . 

f0053] At a step SS 501 , port initialization of CPUlOl (refer to drawing 4 ) required for a zoom motor drive and starting of 
IFICl 1 1 are performed. Then, in Step S502, if the flag ZUDF which shows the driving direction of the zoom motor 3 1 (refer 
to drawing 4 ) is seen and it becomes this flagZUDF=l, it will progress to Step S504 so that the zoom motor 31 may be 
rotated normally. In the above-mentioned step S502, at the time of flag ZUDF=0, it progresses to a step SS 503 so that this 
zoom motor 31 may be reversed. 

[0054] Then, in Step S5 11 , it confirms whether it was turned on any of the zoom switch ZSW, i.e., aforementioned switch 
Z-UP for a zoom rise and switch Z-DOWN for a zoom down, they are (CK), and if this zoom switch ZSW is all off, it will 
progress to Step S516. 

[0055] When it is turned on at the above-mentioned step S51 1 any of switch Z-UP for a zoom rise and switch Z-DOWN for a 
zoom down they are, it progresses to Step S512. 

[0056] At this step S5 1 2, it judges whether the zoom position turned into wide end position or tele end position by the above 
ZMPLS which shows the current value of a zoom lens, and the above-mentioned zoom motor 3 1 is progressed to the halt way 
step S516 in the place which became one of the wide end-position and tele end position. Moreover, at the above-mentioned 
step S512, when the zoom lens position has not reached wide end position or tele end position, next, it progresses to Step 
8513. 

[0057] At this step S5 13, during the usual zoom operation, although the output signal of the above-mentioned photograph 
reflector 1 1 (ZPR) is "L" level, when set to "H" level during a zoom drive, it judges it as an incorrect count and resets Above 
ZMPLS. Moreover, when the output signal of this photograph reflector 1 1 (ZPR) is set to "H" level during a zoom down, the 
zoom motor 3 1 is rotated normally, and if zoom processing mentioned above is performed, it can reset. Moreover, the pulse 
for value #TELE which shows tele end position in the place where the output signal of this photograph reflector 1 1 (ZPR) 
became "H" level exceeding threshold #TH2 (refer to drawing 1 1 ) is counted at the time of a zoom rise, and it resets Above 
ZMPLS to the pulse number equivalent to tele end position. 

[0058] Then, the timer for detection of a photo interrupter 34 (ZPI) is started at Step S514, at Step S515, the pulse standup of 
this photo interrupter 34 is checked, and Above ZMPLS is counted up or counted down. Here, within fixed time, if there is no 
standup of this photo interrupter 34, it will be judged as failure of the zoom motor 31 or the zoom encoder 10, and will go to 
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exception processing (DAMAG) of Step S521. 

[0059] If the above-mentioned step S5 16 judges the above-mentioned flag ZUDF and it becomes ZUDF=0, it will progress to 
Step S517. 

[0060] This step S517 performs backlash **** of a gear by on the other hand driving a mechanism to **. When the zoom 
motor 3 1 is normally rotated as an amount of drives and standup 1 pulse of a photo interrupter 34 arises, this motor 3 1 is 
suspended. 

[0061] Then, fixed time brakes are applied to the above-mentioned zoom motor 31 at Step S518 (ZMMOTB), and after 
stopping this zoom motor 3 1 at Step S519, it returns to a main routine (Step S520). 

[0062] Drawing 12 shows the 2nd example of this invention, and this zoom encoder 210 is applied to the zoom lens 
lens-barrel of a camera. The inclination-cam-die slotted hole 213,214 for moving the built-in zoom lens group 211 which 
consists of pre-group lenses, such as barricade ETA, and back group lenses, such as a compensator, in the direction of an 
optical axis is drilled by the cam ring 212 which consists of a cam cylinder for a zoom lens drive. The guide pin 216,217 
which stood erect in one, respectively is fitted in the pre-group lens maintenance frame and back group lens maintenance 
frame which are not illustrated at this cam slotted hole 213,214. 

[0063] The sector reduction gear 219 for a ring drive is formed for the main part 215 of a camera of the above-mentioned cam 
ring 212 in the peripheral face of the base approach of ** at one at the hoop direction, and the reduction gear 218 for a drive 
has geared to this sector reduction gear 219. The turning effort of the output reduction gear 221 of a motor 220 is transmitted 
to this reduction gear 218 for a drive through a speed reducing gear train 222. Therefore, if the above-mentioned motor 220 is 
rotated normally or inversion driven, the turning effort will be transmitted to the reduction gear 218 for a drive through a 
speed reducing gear train 222. this — a cam ring 212 ~ the surroundings of an optical axis -- the right direction or an opposite 
direction ~ rotating - the above-mentioned cam groove - by the hole 2 1 3,2 14 and the guide pin 2 16,2 1 7 A pre-group lens 
maintenance frame and a back group lens maintenance frame move in the direction of an optical axis so that the interval of a 
pre-group lens and a back group lens may be changed, and zooming of a zoom taking lens is made by this. 
[0064] Moreover, to the above-mentioned reduction gear 218 for a drive, the reduction gear 225 for carrying out the rotation 
drive of the rotor plate 224 for pulse generating of a pulse generator 223 has geared. The above-mentioned pulse generator 
223 consists of photo interrupters 226 which consist of the optical irradiation section by which it was countered and arranged 
in the circumferencial direction on both sides of a part of above-mentioned rotor plate 224 in which the translucent part 
formed so that a large number might begin to be prolonged in the ****** radiation direction at equal intervals, and the 
shading section were formed by turns, and this rotor plate 224, and a light sensing portion. Rotation of the reduction gear 2 1 8 
for a drive which carries out the rotation drive of the above-mentioned cam ring 212 is interlocked with, a rotor plate 224 
rotates, and this pulse generator 223 outputs the pulse signals P and 1 which answer rotation of a cam ring 212 with a photo 
interrupter 226. 

[0065] And the pattern 130 for reading for absolute value encoders is formed in a part of peripheral face of the 
above-mentioned cam ring 212. This pattern 130 for reading is formed by the pattern of the shape of toothing of the heights of 
the high reflection factor section, and the crevice of the non-reflecting section, in the **** 2 example, makes the peripheral 
face of the cam ring itself heights, and forms it by the hole which drilled the crevice in the cam ring. Namely, as the 
flat-surface configuration is expanded and shown in drawing 13 , this pattern 130 for reading The crevice which the whole 
configuration becomes a hoop direction from an oblong rectangle, and consists of hole 130a drilled in the left section in the 
shape of L character, and hole 130b drilled in the method top half section of the right in the shape of an angle hole. It is 
prepared in the center section and formed by the heights which consist of high reflection factor section 131b formed in the 
position which forms successively to high reflection factor section 131a and said high reflection factor section 131a which 
countered the above-mentioned hole 130a and were formed in inverse L-shaped, and counters the above-mentioned hole 
130b. 

[0066] Thus, it is the position which counters the formed pattern 130 for reading, i.e., the outside of a cam ring 212, and as 
shown in the position which counters the above-mentioned pattern 130 for reading at drawing 1 2 , the photograph reflectors 
132a and 132b are being fixed to the immobility member which is located in a line in the direction of an optical axis, and is 
not illustrated. And these photograph reflectors (P. R) 132a and 132b generate the output signals PRl and PR2 of an absolute 
value encoder. 

[0067] That is, as these photograph reflectors 132a and 132b are shown in drawing 1 3 , the output signals PRl and PR2 
change [ rotation / of a cam ring 212 ] with ->(1.1) (0.1) ->(0.0) -> (1.0). 

Here, standard position (S position) O (0.0) and the changing point of (1.0) are set [ the changing point of (1.1) and (0.1) / 
between collapsing position O (0. 1) and (0.0) ] up for wide edge (wide angle edge) position O (0. 1) and the changing point of 
(0.0) as tele edge (looking far) position O, respectively. In addition, the zoom lens whose zoom scale factor is 35mm - 80mm 
in this example shall be used, and it becomes 35mm at a wide edge (W end position), and becomes the focal distance of 
80mm at a tele edge (T end position). 

[0068] Drawing 14 shows the composition of the important section of the electrical circuit of the camera with which the 
above-mentioned zoom encoder was applied. Each actuating signal of the power switch P WSW, the switch ZUSW for a zoom 
rise, and the switch ZDSW for a zoom down inputs, respectively, and in CPU 133 which carries out sequence control of 
zooming operation and photography operation of a camera, CPU 133 controls the motor drive circuit 134 by these signals, and 
controls rotation of the aforementioned drive motor 220 by them to it. And the monitor of the output signals PRl and PR2 of 
pulse signal P.I of the pulse generator 223 outputted by rotation of the aforementioned cam ring 212 and the above-mentioned 
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photograph reflectors 132a and 132b is carried out, respectively. In addition, the pulse number "40" which shows the pulse 
number "10" and S position which show wide end position to the storage element 135 which consists of an EEPROM is 
memorized. 

[0069] Next, operation of a zoom lens which has the zoom encoder of this example constituted in this way is explained with 
the flow chart shown in drawing 15 - drawing 1 8 . First, if a camera is power switched [ PWSW ] off, CPU 133 will detect 
this, will surely set a zoom lens to a collapsed state, and will stop camera operation. That is, when the collapsing routine 
shown in drawing 15 is described, as the collapsing field in a lens barrel was shown in aforementioned drawing 13 , the 
outputs PRl and PR2 of the photograph reflectors 132a and 132b are the fields of PR 1= 1 and PR 2= 1 . Therefore, when the 
power switch PWSW is turned off, CPU 133 is input port P.R.I and P.R.2, giving inversion instructions of a zoom motor to 
the motor drive circuit 134, and reversing a motor 220 in Step SI. It is made to reverse until it is set to I both, and this is 
checked (Step S2). And when this is set [ both ] to 1, motor halt instructions are given to the motor drive circuit 134, and the 
return of the rotation of the zoom motor 220 is stopped and (Step S3) carried out. A zoom lens is set now to a collapsing 
position. 

[0070] Next, if the power switch PWSW is turned on, as shown in drawing 1 6 , a power-on routine will operate, and CPU 133 
will set a zoom taking lens to a delivery position with a focal distance of 35mm which is a wide edge W position from a 
collapsed state. That is, when the power switch PWSW is turned on, CPU 133 is input port P.R.I and P.R.2, giving normal 
rotation instructions (Step SI 1) of a zoom motor to the motor drive circuit 134, and rotating the zoom motor 220 normally 
first. Carrying out a monitor (Step SI 2) is continued. And if a taking lens moves to the position set to output P.R.I =0 and 
P.R.2 =1 from the collapsed state position of output P.R.1 =1 and P.R.2 =1, synchronizing with this, CPU133 starts the rise 
count of pulse signal P.l from a pulse generator 223 (Step S13), will be Step S14 and will check this counted value. And 
rotation of a motor is continued until it reaches the pulse number "10" which shows the wide end position currently written in 
EEPROM135 (refer to drawing 14 ). In the place which reached the pulse number "10" of a schedule, it is made to stop (Step 
SI 5) and the return of the rotation of the zoom motor 220 is carried out. A zoom lens is set now as a wide edge W position 
with a focal distance of 35mm from a collapsed state. 

[0071] Subsequently, if a photography person turns on the switch ZUSW for a zoom rise and performs zoom rise operation, 
ZU routine shown in drawing 17 will operate. If the above-mentioned switch ZUSW is turned on, CPU 133 will confirm 
whether be in tele end position (T end position) first by the outputs PRl and PR2 of the photograph reflectors 132a and 132b 
(Step S2 1). If it is in tele end position (T end position), it will shift to Step S28, hah processing will be performed by the 
zoom motor halt routine, and the return of the rise count of pulse signal P.I from a pulse generator 223 will be stopped and 
(Step S29) carried out. 

[0072] If there is nothing to tele end position (T end position), it will shift to the following step S22, and the rise count of 
pulse signal P.I will be started. And the zoom motor 220 is normally rotated at Step S23. CPU133 is input port P.R.1 and 
P.R.2, continuing a rise count in the meantime. A monitor is carried out and the monitor (Step S25) of change (Step S24) of 
outputs PRl and PR2 and the state of the switch ZUSW for a zoom rise is carried out. If a photography person will determine 
a desired zoom position if this switch ZUSW turns off namely, it will fly to Step S28, the zoom motor 220 will be suspended, 
and the return of the rise count of pulse signal P.l will be stopped and (Step S29) carried out. And if there is change (Step 
S24) of outputs PRl and PR2 between them, S position or T end position will be checked in Step S26, if it is T end position, 
it will fly to Step S28, and the zoom motor 220 is suspended, and the return of the rise count of pulse signal P.I is stopped and 
(Step S29) carried out. Moreover, if it is S position, the counted value of P,I will be set to "40" in Step S27, and it will return 
to Step S24. It means that setting counted value to the above-mentioned value here had updated counted value, and it can 
make fiiture counted value exact. Thus, the encoder at the time of zoom rise operation operates. 

[0073] Next, if a photography person pushes the switch ZDSW for a zoom down and performs zoom down operation, ZD 
routine shown in drawing 1 8 will operate. If the above-mentioned switch ZDSW is turned on, CPU133 will detect it and the 
counted value of the present P.I will check fu-st whether it is below the pulse number "10" of wide end position (Step S3 1). 
Consequently, with "10", it flies to Step S38. [ below ] If it is not a wide edge, since a lens is in the position of the zoom rise 
direction, a lens is moved in the zoom down direction. That is, the down count of P.I is made to start (Step S32), and the 
zoom motor 220 is reversed (Step S33). The monitor (Step S37) of change (Step S34) of outputs PRl and PR2 and the state 
of the switch ZDSW for a zoom down is carried out continuing a down count in the meantime. And Switch ZDSW is turned 
off when a lens moves to the zoom position for which a photography person asks. If this switch ZDSW for a zoom down turns 
off, the zoom motor 220 will be normally rotated for backlash of a reduction gear (Step S3 8). P. The rise count (Step 
S39) of 1 is performed. Predetermined rise count (Step S40), For example, after 2 rise counts, the zoom motor 220 is 
suspended (Step S41), the count of pulse signal P.I is stopped (Step S42), and the return of the one count for backlash is 
subtracted and (Step S43) carried out from the counter of P.l. Moreover, in Step S37, if Switch ZDSW turns on, the loop 
which returns to Step S34 will be taken. 

[0074] If there is change of outputs PRl and PR2 in Step S34, next, the check of being S position will be performed at Step 
S35, on the other hand, if it is S position, the count of P.I will be set to "40+(part for backlash 1) =41" which shows S position 
in Step S36, and it returns to Step S3 1 . Thus, it means that setting counted value to the above-mentioned value had updated 
counted value, and it makes future counted value exact. Thus, the encoder at the time of zoom down operation operates. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The conceptual diagram of the zoom encoder of this invention. 

[Drawing 2] The perspective diagram of the zoom encoder in which the 1st example of this invention is shown. 

[Drawing 31 The diagram showing the relation of the pattern for reading of a photograph reflector and photograph reflector 

output in the 1st example of the above. 

[Drawing 41 The block block diagram of the electrical circuit of the important section of the zoom encoder of the 1 st example 
of the above. 

[Drawing 5] The flow chart which shows the sub routine at the time of power on reset when switching on a power supply to 
the zoom camera with which the 1st example of the above is applied. 

[Drawing 61 The flow chart which shows the sub routine at the time of standby release of the zoom camera with which the 1st 
example of the above is applied. 

[Drawing 71 The sub routine **** flow chart of the switch operation **** interruption processing in the zoom camera with 
which the 1st example of the above is applied. 

[Drawing 81 The flow chart which shows operation at the time of a zoom lens being moved to the wide end position which 
can be photoed from a collapsing position in the zoom camera with which the 1st example of the above is applied. 
[Drawing 91 The flow chart which shows the zoom processing in the zoom camera with which the 1st example of the above is 
applied. 

[Drawing 101 The timing diagram which showed the relation with the output signal of the zoom motor and zoom photograph 

reflector at the time of a zoom lens being moved to the wide end position which can be photoed from a collapsing position, 

and a zoom photo interrupter in the zoom camera with which the 1st example of the above is applied. 

[Drawing 1 11 The timing diagram which showed the relation with the output signal of the zoom motor and zoom photograph 

reflector at the time of a zoom lens being moved to the tele end position which can be photoed from a collapsing position, and 

a zoom photo interrupter in the zoom camera with which the 1 st example of the above is applied. 

[Drawing 12] The perspective diagram of the zoom encoder in which the 2nd example of this invention is shown. 

[Drawing 131 The diagram showing the relation of the pattern for reading of a photograph reflector and photograph reflector 

output in the 2nd example of the above. 

[Drawing 141 The block block diagram of the electrical circuit of the important section of the zoom encoder of the 2nd 
example of the above. 

[Drawing 151 The flow chart of the program of the collapsing routine of the zoom lens in the zoom camera with which the 2nd 
example of the above is applied. 

[Drawing 161 The flow chart of the program of the power-on routine when power switching off the zoom camera with which 
the 2nd example of the above is applied. 

[Drawing 171 The flow chart of the program of ZU routine when zoom rise switching off the zoom camera with which the 2nd 
example of the above is applied. 

[Drawing 181 The flow chart of the program of ZD routine when zoom down switching off the zoom camera with which the 
2nd example of the above is applied. 
[Description of Notations] 

1 ~ Zoom driving means 

2 ~ Non-contact type pulse generating means 

3 — Pulse count means 

4 " Zoom predetermined position detection means 

5 - Renewal means of counted value 

10 -- Zoom encoder 

1 1 - Zoom photograph reflector 
20 -- Rotation ring 

30 - Zoom motor drive unit 

3 1 -- Zoom motor 

34 - Zoom photo interrupter 



http://www4.ipdI.jpo.go.jp/cgi-bin/tran_web_cg 



[Translation done.] 



mB'mmfT cj p) {12) ^ ^ illp 1^ ^ S (a) iim^fmrn^^ 
i #li^5- 181050 

C«)4iHB ¥jS 5^(1993) 7 ^236 



(BOInta' ittglliB^ IrrtSa*^ FI Sffi«*®0T 

G 0 2 B 7/08 C 
7/09 

G 0 3 B 5/00 Z 7513-2K 

7811-2K GO 28 7/ 11 P 



(21){tiii»^ 


!|$H¥4-16e7r 


(71)ajffiA 


000000376 










(22)aiPB 


¥JSR4^a992)imB 




m««iSSgB*^ 2Ti43» 2^ 






C72)^?li^ 




(30ffi5fcfi±ig#^ 


!^ffi¥3-288900 




^4»&S^K»*'S^2Ti43#2^ :i-'J 


(32)fi3^Q 


SF3 (1991)11^5 8 






(33)e$tli±jgS 


B* (JP) 


(72)ife?g# 










««flSSc^Ke*$2Ti43#2^ 














(74)fm*. 


#ai± #B it 



(54) [#6ga©*S;] y(-Aa:vn-y 



(CT) [gl5>] 

ij^V h#g3 k . i!'->^< k t>*ft^6i!EJllcoj[Sftjg#iSk 
filL:tC:kS:!^k-tl.. 



1 

imm 1 ] mm^comim o izmm^ ^ t {c 

|lll!l*fcJ:tfIlll6irifli^eiai-taX-Axya-rtcfc 

:cyzi-r. 
[0001] 

^aimmizm\''^hti:^x~i^jiya-^t,zmtihcox' 
hi. 

[0002] 

m^mm^mimtiimmzii. mmm^<7mii 
m 0 izmrti ztizx*). ^^^(om^smi 
^'fL^^hii2^')y^<n. mmm.^iifmmm:m^ 

[0 0 0 3] z<r>x-h.:x.yn--y\mw,z}s,'oXX- 
5 >j yy<mmmtkm;fhfz^\iz. 

4. z<r>:2-Ymz^hmm.m(n,m>^mt. iiJ^u 

1) 3-m<7)i5ig3Xh*''Sv^. 

2) 3-Kfit:/7i^cO»ji!l!fcJ:oTb'vb^^#T 

3 ) mms^-^'^mm<r>mmi,zi imm^^mim^ 
\izm.-ti. 

Z(r)J:o^j:X^</)dib, mz±ii2 ) , 3 ) OJ; d fcg 

±. mizm±^j:mb^j:l. 
[0004] ttiii<r,X. ±m2) . 3)(^XAt:m^ 



(2) !^mF5-181050 

2 

0. IIIB±^tgfc#i.^>ix-5«{i. -frv^^v^2~3b' y 

10 [000 51 -e^T\ S^¥2-5 13 0^4i«tl^ 
SiiTv^Si^tc, WmW^<r>X~j^jLyn-y^ 

^Wj^t><r)n)VX^-h^X~J^Wii}J^''} yyoMWi^ 
tT* y b r r t L < y b s 

i^<7)?f.T^jmtl^(0X-M.3:ya-nni Z b H^X'^ 

20 [0006] 

[IMS<p»f3tLJ;3ti-SilSi] fc^'?>*'\ J:E»F 
2-513 0^^^tMS^$iTJtX-Ax>-3-^^ffl 
V^SIlIfefia«iajSB<i. V^i?(9>Sffl*fffixy3-:J<-C' 
*>oT. tB!*<7)J:3^T>''^/I^3-Ktj:S^ffix>' 

( 1 ) /^ivx^^^^ -y u y^mx^^-rim^-^ 

(2) it A =y^j:}im^\,Z\i. n)Vxmm(r>\^i]m 

mm^Ltz\zmht>i^. ^ti^mxthzbifix^ 

-r, X-Affl*J||IScO«®i:M:5r-o/cttSTai^*ififi5 

[00071 *iiHj<7)a«ii. mm^<rmim.:t.yu 
~y^immt-thzbi.ziii>m^(rfm.it. m/fiz^ 
:^vr-jrm<zb^j:<. m$mm:m^x\ 

fflJ*fflxy3-^i7)tofiaW:5r^s:^-C3bS, mlE 

( 1 ) < 2 ) <m^m&v»^mm±.. j^mx-t 

Zbcnrct himmcoX-i^x-ya—^iii^-thiz 
[0008] 

50 li. 01O«lfctS{c*-rJ:a{di^3fc^^KcO3fc!Ml<O^ 



(3 

3 

-e:-?,;i&A'jy^<£0, [BIl!)«t3j;WllllW5-|tO^:^iiJi-SX 

t . 'J yj/c7)iHiis^iiiifc;5 tT±ie^NVuxft-^ 

$rJlimt>L«i«K-ri.;<?'>yb^S3t. i)'-<^r<i:t 
40tll:*)<7^-(btciEtTJbE;*'^>'h¥S3(?D;<?'^>'h 10 

[0009] 
[0010] 

\^mm.wr>.(nmmzi.'>xi^wfskmm- 20 
[00 11] H2«. i>fm>iffm\mmkw.\.fz.h(r) 
j>^v>x^iizmm^fix\.^h. 

[0012] 0 t^ft'JjfutX-Axyn-i?' 

lO«03{c^-rJ:^titR^A. il^eHSPB. 7^1^ 
5igfira^jiSi.S««C<?)3-:>*^^>^-5TV^T. ^ffioh 

iS2 0{s. H2coa+. ^$^rifc«-<-r^-rjriPitciii 30 
11 ( z p R ) oai:)3©^'^fl:-r& J: 0 \z-f£-ox\^ 

-r^i)*>. 03tc^-ra<ofi[Mt:±fe7:r h'J7^ 

99 \ immLx\^i.t%\i^jiMmxh^. em. 
m®, r<mm.\immLx\^hh^\iT-\y^s^'h 

10 0 13] X~M.^m:3.=i'yh3 0\i. X-M,^-9 40 
3 1 . m&^T-mS 2 1 . ±SiX-M,=f:-9 3 1 <7) 

mm^±mii^ti. iix-A^-^'3 1 tmibxm 

mthXV"/h33b. i<7)Xi;«yh3 3<7))g^tffiB 
gtXU -y h 3 3collli!)fc*5l:T{i5*ffi^^*jS-r 
SX-A7*h-f >'^7T:J'34 (ZP I ) t. ±Ea 

m^r-m3 2<r>MmT-izm^L. ±ms\^2o 
mmizm'r^titzm)^r-2 1 fcni-^LTjjBX- 
3 1 CDlHiai^) suites 2 0 tarsal:'] 

-3 5i:TlS^^ixTl^S. 

[00 14] ^t5, ±E73r h-y^U^rJ'llfcilf^ 50 
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> h y^J' 7T:5' 3 4 <?)tU:>j3Slim]*tS C P U 1 0 1 
lt>J;t/7*h>fy^'7T^34 cotfj^jli^ tS-:Jv 

c p u 1 0 1 amtEcom^ssm^i^m-tij: 3 tc^nx 

[ 0 0 1 5 ] 04li*||l ^C^*»TifflS^lSX-A;& 

[0016] HtiJV^T, CPU 1 0 Hi±mX-A:^ 
jty'ki^ff)mi^t:mmi-h-?^ 9uay\;j.-9Xf>'y 

X. mx~M.i>j(9mm)i^-'>-yxmm. ^-hy* 

-:flX/^-V^ 9Xit^-i^-7~ (WT, AF/AEfc 
A/D^ffi. LCD/LED$lJfflt>J:tJfX 

[0017] LCD>'N-:t^JH 0 2Ji:7 ^;I/A«i^. ^< 
•y X U ^ X -y ^JS^^ -eil-etl^-f S?SfB^«T' 

[ 0 0 1 8] X^ y^SH^asl 0 3{4. v^}-xm^^ 
mLLfztt\,zmiL. AF. AE^n>y^'-rsigB 
.y ^ 1 R i: . 1^ U -XfflSr^ff U tfc t (c#i!rt 
I.. i'-V'y:J'-l'y-Xffl02gSX-f •y^2Ri:. X 
-Ar>yrffl<7):;^^.y^Z-UPt. X-A^'^'fflX 
>f -yf-Z-DOWNt. jr^^ilJtfc^t:. ±^CPU 

1 0 1{±. im^CDf^^H'l 0 2\zm^i:^'>XX'- 

POWERt. li^ttJ£7)5^MLi&ffa5^mMLffli7)x 

3^^HX>f -yf-EKftli^^ilTV^^, 
[0019] ^y:!. Htf. 45^1 0 5J±AFaiiEffl<7)I 
C (AFIC) . W^l2 2{im:y^^-Y (IRE 
D) . ^l23\mmMy^~ (PSD) . 4$^12 
4«S[^f*^^-f . ±iBAF I C 1 0 5f4, UeCPU 

1 0 it-t^mim^^zmntw^wi 2A{zmm 

-e<^S«3t^PSD12 3T«!ajLJiE^ffa 

'JT;l^-:J'A;z.^atTCPU 10 1 \id&m^ii^X 

[00201EEPROM10 6«4. m^tjli^flE 
:SrROM-e*) 0 . 7 ;PAB1:, mtliffliEfflX b a;K^ 
«SEff«. ^N' yxyf-x>y^'ifS^#a^ffl5r!E 

[0 02 1]Xho^jL-.yM08<±. ±^CPU1 

o\t-hi--^~'jmnifiH-tt:,ixttim.im!^L. % 

mmEJiStC P U 1 0 1 '-^t:,1X. A/D^«i$tl/^ 
a, EEPROMl0 6<O^EffimEtf?8tJtK?ix, 3'E 
«^T*^*»*''^x -y iJ' J: 9 t^oT v^l. , 

[0022] LED^*?109J4. Xhn,t»g 
AFP-y^^^g^#ta/i>-frS^gBT'S)S, 

[0023] IF-ICll l{J'fy^-7x-XfflI 
CT-LEDK5>f:r|SI!S, SPDl 10ti-:.Ta!l7t^ 
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[00 24] 12. 1 I3\i. tttt-r^aaS 
ffllCTj>0. ifeCPUlOl**/?,}!!*^^?.^-:? 
lllWi^*«±iEIF-ICl 1 lrtT'lSr3-K$ii 
ClOlgftffl I C 1 1 2 . 11 3{c«*&$ixS J: 3 
tc^roTV^^. -C-LT, CPUlOliOft-ftciOJJB 

X-At-^J'Sl. AFt-^J'llS. ^ML^: 

-i> 1 1 6<?)Mix*^^-^*iSS??ftT»$ixS J; 
[00 25] mAFt-^1 1 5<^ifWi. S*- 10 

1 1 5<ommtzmiLxtii:hm^i:^m-^y* K-f 

y^57'5'12 6*^(t^ilTV^T. ±£CPU10 1 
[0026] J:£^±ff . ^MLt-:? 1 1 effy&miz 

±acpuioi{±. my^h-(y9^-r9i27ff)tii 
ijizm-^^^xm^-i' 1 1 6<7)^mmmnd x o t^^: 

oT^-^S. 20 
[0027] iEX-At-^- 3 1 Ji. ±aL^ J: o 
7*h^y^77"^'34*5j:t/7*bU7L'i?^'l 1<0 
aj:>jS-f-(c«-::fV^TC PU 1 0 1 1 J: *)mm^tit X 0 

[00 28] eil^iWl 20{i. AF, AE. /N'«/r 

xSrffltrCPUlOltcS'oil. ^fiSr±iBEEP 
ROM 1 0 6 tieitl-SJ: dlc^roTV^S. 
[00291 7^;l/i*<0DXa-Kl 50<i. CPUl 30 

[0030l1?^12U±-fe^' ^'^fflfflWT^ y-J^X' 
i) 0 , 1 2 5 {i:ll?ftmEeo«iaia5T-«?fi«tAi^, 
ftSa^fl^tC P U 1 0 1 tc U -fe v h 5r3&>ftS«iaj^T' 

[ 0 0 3 1 ] *lll llte0f!!)>'3affl$fL5X-A;{? 
[00 32] 05(i. SX-i.;<^;<5lcBM^SAtt 40 
[00 33] HtfcV^T. maiJrffAL. ^fcJi^NV- 

x^^/^po^ER^mmtht. cpuioHciA- 

fc. 3t1'XT-yrsl01T'#;K-bfcJ;l/CPU10 
lrtORAM<OlajR8^3!>«fif*>il3t^*. Xr-yTSlO 
2X\ Si!liSS« 1 2 0*<C P U 1 0 1 fc«^Six;t*> 
S*HOf-x-y^'W£$rffa. ClCO^x-y^COfe*. 50 
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PSa 1 2 Oj&iC P U 1 0 1 tSf^^tlTV^iUfXT <y 
rs 1 0 3tjt^T^ ^l-gHSMtOjUlSrffa. ^y::, 

mmmmil 2 0*^0 pu 1 0 1 ^s^sttTv^^ 

K^.Jc:^-r-yTS 1 0 4{cjl^T'>'^'•y7'y-^ 

Ji. LCD^N-:f;H0 2tm?fi^rLS:«^-ri.tfttc:^ 

[0 0 34] ;^7"-yrS 1 0 SfciJV^T. EE 

PROMl 0 6*»ii>fi)fSOT-^'^M»iiX7t'a. 
•yTS 1 0 6T'{i'''«y-X-f yf-POWER^^x -y ^J' 
■t*, iiT\ VNV-X^f >y^POWER*«:t7:5r^.{f 
Xx-yTS 1 2 0(c:Jt^LCDy\-:^;H 0 2CO^2rrS 

j:i;-Rwtoiijoa;^^fiF^t:ti^. xh«yTt-h'*t®t 

■r*. ilBX-r yrS 1 0 eTVN'y-X-f >y^POWE 
R*»':t>'=5:'^{fXT-yTS 1 1 ST-X-Al^yXSrifcJH 

Xx /TS 1 1 4t:Jl^TLCD^t:^^;H 0 2tcm 
£«Otfffi2r^2lJ:A:<^. Xx^y^S 1 1 5-CXhodf 

[0 03 5] Xx-yTSl \6X\t^ hCY)m^)V\0 
2'^iO^^Sr. ^rfcttf. 9 0#(c-fe-y h-TS. ^ 
LT:2-— r*5M^*^Xr •yr5:Sfmi.<fflJS9 OSJ' 
co^''fv*<-fe-y h$fis::tt^s. xr>yrsii7 

fc)t^•C. 9 0S^L^*=>§*»Sr¥!||lltL. 9 0^^ 
LTV>njfXx-yrs 1 1 9^. g)iLTlr^5:Jm<?x 
T-yT-S 1 1 8^^Jt^■C^ Sr^orafflX^ -y^BK, 
mmLX^ -y^RWiSit^fficOSf^X^ yf- (JJlT. K 
E Y t V ^ 3 ) (OSIJ 0 a^^i'iOff «r * L)t±TTi^;U h H 
*t®fr-&. UBXh>yrt-H*t®, :l^;Pht-H*? 

mx-m^^^iff-^^^tifzx^ v^tm^tLfzh^M. 
06t^-r, x9yfummm-^)v~'f-yti^mi^tx. 

[0036] ij^c, .r«;^^y^N'>f jS^<7)^^7•;^-f-> 
^mea^yu-^^-Y^^XXwrnth, 

[0037] if. Xr-yTS 121 T'Sr^X^f -yf- 
^X>f •y^BKfcJ:-&iiM;^ii*iJ>flJf. Xx-yrS 1 2 

2iizmA.xm^9imtx\^ti)^^t^mm^tih. z 
oxx-yTs 1 2 2x\ myi^ti^mtx\^^i,nniX7- 

•yTS 1 2 4^mA.X'm-/9i:mnhmiPlFThtlfz 

tk: 05<7) "1- tti. my^t>^tx\<^i^j: 
hMx^f'/rs i23X'mk^ms.iLfz^. jje 
"1" 

[0038] Xr >yr S 1 2 5-CJi^KLX'f -y^RW 
tJ:SS>13i^*'>x>y^'$ni.. CiCiT', c:(7)^MLx 
>f •yf-RWfcJ;5m;?i'*«*)ixJfXT-yrS 1 2 7fcJt 

[0039] Xx yrs 1 2 St'tl^'^-^S^a.^i^f-x 
•y^'^ni.. C:.lT-:}'>fvm^**J>WfXx>y7'Sl 
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•yTS 1 3 SX-m^ti'^^mSff) "2" ±iBX 
S 1 2 9fcJ!^T-7 -r;l^A^ML*^7*>^05^*H?) 
Mekf>ijj(yi!'m^L^j:\.^Xolzm5ff) "1" 'viR 
{f. ;^T y 7*S 1 3 O-^iitJ. ;<7)X7'-yTS 1 3 Of 

^ A>±ia " 1 " ^m^. yty^^xT -y rs 1 3 1 tjt 10 

[0 04 0] ±EXr yrs 1 3 IT'JiJJaKEYtcJ: 

mtixmr^tm^iixn. htcd -3- mx/. 

S>J3^*»*^rtWUfXxyrs 1 3 2tcitttf, 
[0041] ±EXx y rs 1 3 2T-« LC D>N-:^;l^ 1 

0 2fcM^>*x7>tff6A^^tf*^*^5:^xv^L. 
4'-C^{th.«f;^x yrS 1 3 3izmA.T^f^X^ yf- 
BK. RW^KEY£OiiI0)i;^5:flF^LTXh>yrt 
-KltUfc^S. ±EXx yrSl 3 2■CLCD>'^•:f;^ 20 

1 O2*s^4»^^>05W "2" A^*. 
[0042] ^fc. XT-yrsin. XTyrS13 
1. ;^x yrSl 3 3(CteftSKEYfcli. 04fc*-r 
X>f -y^^f^gPl 0 34'0;^-< -yf-^SISci-S. 

[0043] ueKE YSlJ0Ji;^^o^!®<7)1^y;^ 
[0044]±EXr-/rSS13 1 {H6#^)TK 

EYmo^ti^htumKTiXT-'yys 1 4 1 L 

CDy\-J^;H02 (H4^) S::*^-^.. .TiOa. X 
f •yTS14 3tji^■Cl.ga^0^'J-X;^^-/^lR 30 
*«ff;^itTV^S*>?5*^Srf-x-y^'-rs. icoiSBtOP 
y-xx>f y-^i R*qf2ix-cv^it»f. Xf-yTS 1 4 
4(~i3l^i:UU-XJraSr?f-:>jta. m5(0 "1" 

lRip:^y^j:hX7-yrS14 6^mi^. X-J>,T-yT 

*3tliX-Ar'>y<ojg^^$tiTv^ix<fXT y rs 

1 5 8AitO. HCOXT^rS 1 SS'CJILCD^N-:^^;!/ 
1 0 2*i^4»*>5*»S:^x «y ^' ^SttJT'i^xff, 
"2" ttz. ^+r^{m{f@6<0 "4" 
^•S. 40 
[0045] JJEXx-yrS 146tCteV^T. X-AT 

S 1 4 7Avjl^T'X-A«ffi|*s^§tLi. , 

[0 046] MmSffiXr- yTS 1 1 3K:j3{t 

M^K^-^SXT^-yT-^, H8<^7o-^^-hiJJ: 
l/rai 0^#!iLTS^>tPL<iii!W-S. 
[0047] x'ryTS3 0Hzt5\,yZ. 
3 1 (@4#!i) ^lEm^fz^k. Xx-y7-S3 0 2T' 
±IB7*h'j7U^':?ll (ZPR, 04#Bg) oaj:>j 50 
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<i-^5rA/D^^S, Cicofi, XT-yTS3 0 3tiJ 

[0048] X7'y7°S3 04Ht>V^T, ±M 

Xx-yTS3 0 3Ct>(tl.JtliHi5r¥'llf (CY) L. 5^ 
n-4i-c^:{mJf±aA/DfflJiJiaL#v^ffl#TH 1 
J:0^v\ -r^j:hib,yitV'}yv^^ii<r)^^m^\i. 

"H" U'<;l^i:¥iMLTXx y7'S3 0 2-^ti:'l.. ± 
ilA/Dffl*>'L&v^tt#TH 1 J; Ofi£<^r<itf7:r M» 

LAx«yrS3 0 5AatJ. 

[0049] ^cOXx>y7'S305t:% X-APyXcT) 
3S4fflS:^-f C P U 1 0 1 F«9|»«0RAM±<0ZM P L S 
5:U*>y hLJtt^, Xr-yTS 3 0 6T. ±a7:r 
y^'^T^3 4 (ZPI. H4#HS)«0aj:>J«^f-x-y 
^-LT (ZPIHRD) . iLhOx.y-^Ai^>^;tfci'. 

jjezMPLs^+i-rs. 

[0050] ^cOft. Xx /TS 3 0 7T\ X-AU>' 

xc^ftfizMPLs*>/;,v>f Fsgaa$:^i-ffl#wi 

T>K^mM-LX. Xx yXS3 0 8tt>V^TiMffl^¥'J 
Br (CY) -i<n-3!p*^t(f^/iv>f KaSffiat^v^ 
(OT-JiiBX-r yrs 3 0 6 At> fc* 0 . -■KP-*^5r{th.tf 
V>f HSfi[B'3r«0T'Xr yrs 3 0 Q^jltf. 
[005 1] C:<OXxyTS3 0 9T«is X-At-^' 
3 ltcri'-^$r*»{t (ZMOTBK) , Xf y^SS 
1 OtCi>V^-C-^^#fflL3t^ (T I ) . Xx-yTS 
3 1 1 tt5V^TX-At-:J'3 1 SrfftihS-^T^-f 
-^yttt'* (Xx-yrS3 12) . 
[0052] ±iBXx'yTS 1 4 7(Ct>JtaX- 
A3?Ul{c-oi,^Ta9cD70-^^-h2:#HSLT3iBtt 

[00 53] Xx-yrSSSO 1TJ±. X-At-:?^ 
atCjfJg^rCPUl 0 1 (H4#Hg) «#-h«[I»ML 
tJit^IF ICll lOifflKlSrffT. ClOl^, Xfyy 
S502fct>V^t:, X-A^:-^'3 1 (04#M) 
il^lfQ 5:^-^7 7^^Z U D F $rJ.TS7 ^^'Z U D F = 
1 -^shMX-M.^—^ 3 1 S:]Ee$-li:l. i. o Xf-yTS 
5 04-^Jlty. ±Ex-f •yrS5 0 2tiJV^T77/Z 
UDF = 0<Ofc§Ji. S[X-At-:?3 l2-iS^«$-ti:l. 
i a tCXT >y r S S 5 0 3^mti. 

[0 0 54] :ieom. XT-yrS5 1 lt:J3V^T. X- 
AX-f yf-ZSW. -t^^hlb. mmX-AT yTrnx^ 
-y^Z-MPtX—Jxy^ymxA -yf-Z-DOWNi: 

coMit*^*^':t>'$iTJ::*^*>S:f-x-y^' (CK) L. Si 
X-AX-f •yf-ZSW*JMixt>:t7^:f>{fXx-y7-S 5 

[00 5 5]±iEX7"y7'S5 1 IT'X-AT-yrfflX 
•y^Z-UPi:X-A:J^'»'fflX^ -yf-Z-DOWN 
t<miXi)^if:^y^ilX\i^i>t^\i. Xr y7'S5 12 
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[00 56] Z.<r)X^y'TS 5 1 X-AUyX 
03Sttfi^*i-±fEZMPL St J; OX-Afig^SV'f 

-A^-^' 3 1 i1^±t<XTyrS 5 1 6^jltf. t 

ti. ±iaxT yrs5 1 2t:'. x-Au-yxias**'?-^ 

[0057] dOXx yTS 5 1 STil. )1^C7)X-A 

±E7* M;7V^':5'1 1 (ZPR) (OaS* 10 
ffi-^Ji "L" UKfUThlifi. X-AlBijtft "H" 

LSSrU-b-yht-S. X-A^'>>'(l>C^7*h 

1 (zpR) <r>thijmm}^ "h" u'<.;wc 

5:-5/v:fc#l±. X-At-^ 3 1 ^ jEte^-fr. Ji^Uvi 

'vTOib^imy^V^JyV^ifW (ZPR*J) cotB 
:>jfi-^*^L^>-^ffi#TH2 (01 l#flg) ^SiT 
"H" W'<;l't:^-^>t0fT-f^3gaS^^-rtt#TEL 
E^<7)>'^;PX$^;<!?>>yhL, ±iEZMPLS$:x^3g{i 20 

[0 0 58] Z<7)^^ X^f'/TSSlAX-y^V^y-^ 
^r^34 (ZP I ) <mW,m9^'7i:X9-V^^. 

^iJb 0 S:f-x y ^' LTJJBZM P L S y h r -7 

* h y ^' ^T^' 3 4 iOih 0 *i^rttixJfX-At 
-^'3 lftSi^{iX-Axy3-ri OiOSScKtWL 

Xx-yrS5 2 l<7)M^3!Qa (DAMAG) -^ff 
<• 30 
[0 0 5 9] JiaXx-7TS516Ji, ±iB7 7^^ZU 
DF5-¥iJBrLTZUDF = 0^^>{f:^-r'yTS5 1 7^ 

[0 0 6 0] Zcr>Xr-vTS5 1Hi^ J<:fl{:-':fjHz 

t LTJiX-At-^' 3 1 $jEKS-ti:T7* 

[0061] Z<Dnt. Xx-yrs 5 1 8f±SX-At 

3 1 iZ-^^yu~^ lr*>{t ( ZMMOTB ) . 40 
XT>y7'S5 1 9-mX-A^—^3 1 
Ik. ?(^y)V-i-yi,Zh}:?> (X-f-yTS520) , 

[0 0 6 2] 01 2Ji. *l6Bfl<0|g2||temS^L:tt, 
O-CAoT. ^:<0X-Ax>3-r2 1 OJi. 
x-AU-yx^tJiffl^^tiTv^i,. X-Avyxigi& 
fflO;<^AM*»^.^l.;<^Ay>/2 1 2(cJi. Aijx-^' 
^m8f^>'Xi:3yA^>'-b-^'^Ol^PVyXt*^<i> 

^&rtii?x-AuyxiS2 1 1 tmnjjmzmmt: 

«X0«^;*Am2 13,21 4*>'^^$ilt:v^S . 
«0;<fAS}?L2 13.21 4 tJi. HS^StL^ri^KfSfUy 50 
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xmvi>t imt^yxmvi't iz^ti^ti-mzm±^ 
tifz/f^v\:;y2ie, 2 1 7*i{Kif§iit:v^i,. 

[0 06 3] ±ia;<fA'jy^^2 1 2<^;&^7**2 1 5 

^^^^T-2i9i)<-i^izmn^iiXi5*). z<ryt^f 
9^r~i 1 9\,z\mmWi^r-2 1 8*«i«;^ii^ot^^ 

S. ClOKlJffl^r- 2 1 8t{it-:J' 2 2 Ocoai:^!^ 
r- 2 2 1 <0|lIte:»j*iJil3r#$5iI 2 2 2 $r:n- LT^a* 
ill.i^fc^->TV^S. L/:i*«-?T. ±ia^-:?2 2 0 

?|J2 2 2?r:frfCSl!lffl^r-2 1 8tg3iSfl. 
\zi.->XfjJ^^)yy7. 1 2*i3iatt<0^'3tiE^r|6jd:^»± 
SaritGtlHllKL. ±IE*Am2 13, 214 ti^A Y 
^^2 16. 2 17i:{Ci"5, mPUVXfcftpl^yX 
fcc^faH^l^i-S J: d fclufflfl/yXRjtJffc^^SfuyX 

vyxoiX- $ y^ms^Kh . 

[0064] ^ ±araffl^r-2 1 StKi^NVl-X 

^ss2 2 3cnfvvxmEmff)nmL2 2 4 ^mssiS) 

^*3ti6C0^r-2 2 5*^ltt;^^-:.TV^S. ±su^>vx 

m.^2 23\i. vm-m\izw^mx'h':>ximiim^ 
mmf\i!itii d izm^^ix/:imMhmtmti^^ 

-^^m.xiit\«i Lxw^^nfzyammt^^bi)- 
^^j:hyitVAy^'7r^22ebxm^^fix\^i,. 
:i(r)jvvx^^22 3»±JJB*A'j yy2 1 2^ hue 

iairtsw»M^T-2 1 s<DmmzmiLxmm2 

2Aim^L. 7^VAy^y~T^22bl,zk'>Xi)J^ 

V yy2 1 2<mm\.z^'fh)'i)vx'mv . i iSrjiJ:Jj 

[0 06 51 ^LT. ±IB;«^A'jy^^2 12<Di'|.^fficO 
-iSHWi, immx.yrx-y^nwmf^9-y\3Q 

tm^^tix^'^i,. z<Dmm^':^-yi3 0ii. 
x-mm^tixti*). ^m2m&mx'ii)iJ>>vyi^^(r)i, 

o«. 01 3 ^(ow^mfmiii^LX7f:-rJ:oiz. 
^m^mmizm^^ijmij^i^^j:*) . ^cot^n 

mz L^iz^mtifz^r:^ 13 0a b^±^mz:^ 
jmtc^|g$ix/r5^13 0b*»<i>^:SIHia!i:. +3^95 
{Cl5ft^><lTl^T. ±125^:351 3 0 at:«l6lLTiiL^ 
4^t::?^«$tl^SRIt$a5 1 3 1 a t lalSKW^SP 1 3 
1 a LTl^^ 13 0b izni^-fl fifitcm 
$tl^«Rlt*S|51 3 1 b t«>4>^:SCia5t-C»jS$il 

[0066] ^ izm^^iitimim^'^^-y 1 3 
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